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The view that intracellular changes during oxygen depletion are the primary cause of abnormal function and altered physiology was originally proposed by Paul Bert. From that time it remains a basic assumption that hypoxia in intact animals produces alterations of cell and organ function, and that by measuring the intensity of these disturbances or the intensity of the functional impairment produced by these disturbances, a clearer understanding of the impact and consequences of oxygen depletion should emerge. At present, intracellular changes are inferred from the measurement of extracellular signals such as blood pressure, arterial oxygen tension and pH, or hemoglobin saturation, which provide mean values of changes occurring over the entire body. However, cells and organs in different parts of the body respond differently to a given degree of hypoxia or ischemia, and measurements of extracellular variables cannot provide precise information about abnormalities in any specific organ. Extracellular variables also do not reflect adaptive responses of a specific organ such as autoregulation of its blood flow and the ability to alter energy demand in response to changes in energy production. Other factors include differences in metabolic rates and dependence upon oxidative and glycolytic reactions, cell heterogeneities within a tissue or organ, redistribution of blood flow to various organs during hypoxia, or other insults, and other, yet unknown, cell-specific changes that result in a range of survival capabilities among organs. These considerations suggest the importance of direct monitoring of intracellular changes produced by cardiovascular or respiratory diseases.(ABSTRACT TRUNCATED AT 250 WORDS)